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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of group I, claims 1-20 and 23-27, in the 
reply filed on 19 December 2006 is acknowledged. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 and 7-14 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Shibata et al (US 3,930,1 51 ). 

Shibata et al teach (see figure 3 and Example 2) a device for generating 
hydrogen gas comprising a vessel holding an electrolyte solution, a membrane (12) in 
the vessel arranged to form a chamber, a cathode (1 1 ) in the chamber and positioned 
within the electrolyte solution, an anode (13) in the vessel but not in the chamber and 
positioned within the electrolyte solution, a hydrogen gas collection area in the chamber, 
a hydrogen gas exhaustion arrangement coupled to the gas collection area and an 
electric source connected to the anode and cathode. 

Regarding claims 7-9, the cell of Shibata et al would have been capable of 
operating with any electrolyte. As per MPEP 21 14 and 21 15, apparatus claims are 
limited by the claimed structure, not in what material is placed within the structure. As 
such, the limitations of claims 7-9 have not been given patentable weight. 
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Regarding claim 10, the membrane (12) of Shibata et al was arranged to form an 
oxygen chamber, with the anode (13) arranged within the oxygen chamber. 

Regarding claim 1 1 , the device of Shibata et al included two membranes (12) 
forming two oxygen chambers and an anode (13) within each of the two oxygen 
chambers. 

Regarding claim 12, the device of Shibata et al included an oxygen gas collection 
area in the oxygen chamber and an oxygen gas exhaustion arrangement coupled to the 
oxygen gas collection area. 

Regarding claims 13 and 14, the membrane (12) of Shibata et al permitted 
hydrogen ions (protons) to pass through, but not electrons or hydrogen gas. 
4. Claims 1-2, 7-14, 23 and 26-27 are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by Nakata (US 6,198,037). 

Nakata teaches (see abstract, figures 5-7) a device for generating hydrogen gas 
comprising a vessel (31) having a transparent cover (31c) and holding an electrolyte 
solution (32, 33), a membrane (34) arranged in the vessel to form an oxygen chamber 
(33) and a hydrogen chamber (32), a cathode (48) positioned in the hydrogen chamber, 
an anode (46) positioned in the oxygen chamber, a hydrogen gas exhaustion 
arrangement coupled to the hydrogen chamber and an electric source (35) connected to 
the cathode and the anode. 

Regarding claim 2, the electric source (35) was a photovoltaic cell within the 

vessel. 
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Regarding claims 7-9, the cell of Nakata would have been capable of operating 
with any electrolyte. As per MPEP 21 14 and 2115, apparatus claims are limited by the 
claimed structure, not in what material is placed within the structure. As such, the 
limitations of claims 7-9 have not been given patentable weight. 

Regarding claim 10, the membrane (34) of Nakata was arranged to form an 
oxygen chamber, with the anode (46) arranged within the oxygen chamber. 

Regarding claim 11, the device of Nakata included (see figure 8) two membranes 
(54) forming two oxygen chambers and an anode within each of the two oxygen 
chambers. ^ 

Regarding claim 12, the device of Nakata included an oxygen gas collection area 
in the oxygen chamber and an oxygen gas exhaustion arrangement coupled to the 
oxygen gas collection area. 

Regarding claims 13 and 14, the membrane (34) of Shibata et al permitted 
hydrogen ions (protons) to pass through, but not electrons or hydrogen gas. 

Regarding claim 23, the electric source included a solar cell (35) in the vessel 
and positioned so that light can pass through the transparent cover, the electrolyte 
solution and onto the solar cell. Further the device included power conduits for 
connecting the solar cell to the anode and cathode so that electricity generated by the 
solar cell drove an electrolysis process. The membrane (34) of Nakata et al was made 
from a polymer electrolyte that conducted hydrogen ions (protons) (see col. 9, lines 45- 
55). 
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Regarding claims 26 and 27, Nakata teaches (see col. 9, lines 9-26) that the 
anode and cathode were made from a metallic composite material with a platinum 
coating. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shibata et al (US 3,930,1 51 ) in view of Dederick (US 5,51 2,787). 

Shibata et al do not disclose using an alternative electricity source to power the 
electrolyzer. 

However, Dederick teaches (see Figure 1 A and abstract) the concept of using 
renewable energy sources, such as solar panels, wind generators and wave action 
generators for powering an electrolyzer to reduce the need for fossil fuels to generate 
the required electricity. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used a renewable energy source, such as a solar cell, hydroelectric plant or a wind 
turbine to provide the electric power necessary to operate the electrolyzer because 
Dederick teaches that using such renewable resources reduced reliance on fossil fuels. 

7. Claims 3, 15-19, 24 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakata (US 6,198,037) in view of Dederick (US 5,512,787). 
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Nakata teaches (see figures) using only the solar panel as the means for 
generating the electric current for running the electrolyzer. 

However, it was well known that solar panels only generated electricity during the 
day when the sky was sufficiently devoid of clouds. 

Dederick teaches (see Figure 1A and abstract) the concept of using other 
renewable energy sources, such as solar panels, wind generators and wave action 
generators for powering an electrolyzer to reduce the need for fossil fuels to generate 
the required electricity. Further, Dederick shows (see Figure 1A) switching gear for 
using any of a plurality of power sources in combination. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used an external renewable energy source, such as a solar cell, hydroelectric plant or a 
wind turbine to provide the electric power necessary to operate the electrolyzer because 
Dederick teaches that using such renewable resources reduced reliance on fossil fuels. 
8. Claims 4-6 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
•over Nakata (US 6,198,037) in view of Russell (US 4,052,228). 

The teachings of Nakata are described above. 

Nakata fails to teach that the vessel and transparent cover were constructed 
such that the electrolyte and the cover acted to concentrate light rays onto the 
photovoltaic cell. 

Russell teaches (see abstract and drawings) the concept of constructing the 
shape of a vessel ad cover holding a photovoltaic cell such that the cover and the liquid 
within the vessel act to concentrate light rays on the photovoltaic cell. 
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Therefore, it would have been obvious to one of ordinary skill in the art to have 
reshaped the vessel of Nakata as taught by Russell for the purpose of increasing the 
concentration of light rays onto the photovoltaic cell, thereby increasing production of 
electric current. 

Regarding claim 20, Russell teaches (see col. 1 , lines 48-59) the concept of 
adding a cooling device in thermal communication with the electrolyte to ensure that 
efficient operation occurs. Therefore, it would have been obvious to one of ordinary skill 
in the art to have added a cooling device in thermal communication with the electrolyte 
and coupled to the electric source. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/785,234 



Page 8 



Art Unit: 1742 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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